Introduction
============

The incidence of adnexal masses during pregnancy is 1% to 9% \[[@B1]\]. Mature cystic teratomas (MCT) are common during pregnancy with the most dreadful complication being malignant transformation which occurs in approximately 1% to 3% of MCTs \[[@B2]\]. In comparison with benign MCT, malignant transformation occurs in the older population with a mean age of 45 to 60 years \[[@B3]\]. The prevalent malignant evolution is a squamous cell carcinoma (SCC) accounting for 63.7% to 88.9% of all malignancies originating from dermoid tumours \[[@B2]\]. There are no established standard preoperative diagnostic, surgical or postoperative procedures due to the low incidence of cases \[[@B4],[@B5]\].

A case of SCC which developed from an MCT in a 30-year-old woman during pregnancy is presented and issues regarding the diagnosis and management of this rare complication are discussed.

Case Report
===========

A 30-year nulliparous woman was referred to our clinic for a tumor in the left lower quadrant at 8+5 weeks of gestation. Ultrasonography revealed a tumour of the left ovary (about 18 cm) ([Fig. 1A, B](#F1){ref-type="fig"}).

An 18 cm solid and cystic left ovarian mass with a smooth surface and two small right ovarian cysts were detected resulting in a laparotomy at 13 weeks of gestation and left salpingo-oophorectomy and right ovarian cystectomy ([Fig. 1C](#F1){ref-type="fig"}). The report of the frozen section from both tissues revealed MCT. The permanent histology report showed a 17×13×10 cm, 1,029 g MCT. In addition, a well-differentiated invasive SCC was detected arising from the MCT of the left ovary and confined within the MCT of the ovary which did not involve the surface of the ovary ([Fig. 2](#F2){ref-type="fig"}).

SCC antigen levels were assayed following the report of SCC and were 0.37 ng/mL. There was no evidence of metastasis to the brain, chest, abdomen and pelvis via MRI. The patient opted for continuation of the pregnancy and delivered a healthy female 3.3 kg at term of gestation through vaginal route 6 months later following the operation. After delivery, positron emission tomography-computed tomography (PET-CT) was performed revealing no significant hypermetabolic lesions suggestive of a lack of recurrence or metastasis. However, there was diffuse increased fluorodeoxyglucose (FDG) uptake in both breasts during breast feeding. One year following the operation, the patient presented with complaints of headache but a brain angio-CT was normal. Two years after her first delivery, the patient underwent Cesarean section for a twin delivery: 2 females weighing 2.74 kg each. The tissue sampled during the Cesarean section showed no pathologic finding. Two and a half years following the first operation, there was an abnormal hypermetabolic lesion in the right ovary on PET-CT suggesting a physiologic rather than pathologic uptake. However, there was no demonstration of any recurred mass or abnormal lymphadenopathy in the pelvis on follow-up magnetic resonance imaging (MRI). The PET-CT performed one month later revealed no significant hypermetabolic lesions to suggest recurrence or metastasis. However, four years after the initial operation, there was an abnormal hypermetabolic lesion in the right ovary and endometrium. Follow-up MRI revealed a small sized uterine myoma with multiple follicular cysts in the right ovary. During the follow-up period, every cyst as viewed on sonography had faded out. During the five years postoperation, 10 measurements of the SCC level had been performed and these values were within normal limits. The patient was taking care of her 3 kids following the initial operation for more than 60 months without any issues.

Discussion
==========

The management of persistent adnexal masses during pregnancy is controversial. Following cervical cancer, ovarian cancer is the second most frequent gynaecological neoplasm complicating pregnancy \[[@B6]\]. Leiserowitz et al. \[[@B7]\] reported that ovarian cancers diagnosed during pregnancy were mostly borderline lesions or germ cell tumours and the overall prognosis is highly favorable.

SCC is rarely diagnosed pre- or intraoperatively due to its rare incidence and generally occurs after 40 years of age with the mean age ranging from 45 to 60 years. Preoperative distinction between MCT and SCC is extremely difficult due to the rarity of malignant transformation and the complex contents of MCT. Studies examining the clinical viability of tumour markers such as CA-125, CEA, CA-19-9, and SCC antigen have proven inconclusive \[[@B8]\]. Though MCT presents with a wide range of size, malignant transformation correlates with increasing dimensions. It has been recommended that a tumour size greater than 10 cm should prompt suspicion \[[@B9]\]. In our case, the size of the tumor was about 17 cm. Surgical intervention should ideally be performed after 12 to 14 weeks of gestation. In our case, the operation was performed at 13 weeks of gestation. An exploratory laparotomy was performed as indicated in case of suspected malignancy since the risk of spillage of dermoid content increases with laparoscopic management \[[@B10]\]. Analogous to any ovarian cancer, optimal cytoreduction is associated with significantly improved survival. Tseng et al. \[[@B11]\] reported a disease-free survival for 2 years in 100% of patients with the International Federation of Gynecology and Obstetrics (FIGO) stage I disease. While para-aortic and pelvic lymph node dissection is controversial since the tumor spreads by direct extension and/or peritoneal seeding, metastatic lymph nodes have been described in the literature \[[@B11]\]. In our case, lymph node dissection was not performed as the report from frozen section revealed MCT. Due to the rarity of this disease, there is no sufficient data supporting the safety of fertility-sparing surgery even for early stage disease. Thus, complete surgical staging as performed in case of ovarian cancer (i.e., total hysterectomy, bilateral salpingo-oophorectomy, omentectomy and lymphonodectomy) is opted as the safest approach. There is no consensus regarding adjuvant treatment and effectiveness of chemotherapy or radiotherapy for ovarian SCC. Tseng et al. \[[@B11]\] reported a disease-free survival of 100% in four 1A patients without adjuvant treatment. Patients with IIB-IIIC disease were treated with cisplatinum-based chemotherapy with or without sequential radiotherapy. In our case, only a left salpingo-oophorectomy and right ovarian cystectomy was performed without adjuvant treatment. Dos Santos et al. \[[@B12]\] proposed whole-pelvis radiation and platinum-based chemotherapy for patients with stage I-II disease since SCC is a radiosensitive tumor. The prognosis of this tumor heavily depends on the FIGO stage. Other prognostic factors include tumor grade, growth pattern, capsular rupture and vascular invasion \[[@B13]\].

In premenopausal women, focal FDG uptake is often identified in the normal ovaries and could cause misinterpretation of the FDG PET-CT scan \[[@B14]\]. Kim et al. \[[@B15]\] retrospectively reviewed FDG PET-CT findings in 449 women patients with breast cancer, cervical cancer and endometrial cancer or as part of a regular checkup. Their results revealed focal ovarian uptake in 19 cases, 15 of which did not have FDG uptake on short-term follow-up PET-CT. For some cases, the disappearance of the uptake on a follow-up scan following subsequent menstruation could confirm benign uptake of the ovaries in the earlier scan \[[@B15]\]. In our case, every focal uptake of the ovary disappeared on a follow-up scan.

In summary, our patient developed SCC from an MCT during pregnancy, was treated conservatively without adjuvant chemotherapy and exhibited no evidence of disease for more than 60 months following the initial surgery.
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![(A) Sonography shows intrauterine pregnancy at 8+5 weeks of gestation. (B) Sonography shows about 18 cm solid and cystic left ovarian mass. (C) The specimen obtained shows huge cystic and solid left ovary with smooth surface and two small right ovarian cysts.](ogs-56-121-g001){#F1}

![(A) The ovarian cyst filled with sebaceous material shows a protuberance covered with hair tuffs (arrowhead). Cut surface of the protuberance discloses a cauliflower-like solid mass (arrow) protruding into the cyst. (B) A typical squamous cell carcinoma arises in the epidermal component (H&E, ×12.5). (C) Transition from benign epidermal tissue to squamous cell carcinoma with invasive growth is evident (H&E, ×40). (D) Mature glial tissue is partly invaded by squamous cell carcinoma (arrow) (H&E, ×200).](ogs-56-121-g002){#F2}
